The Black Sea receives large quantities of unregulated and uncontrolled fresh water with drawl for irrigation purposes, hydro and thermal power generation and the use of coastal areas for permanent human settlements; shipping; and untreated domestic, industrial and agricultural wastes drain into the sea via the rivers or directly. In spite of this, research on the heavy metal pollution in marine biota of the Black Sea is limited.
INTRODUCTION
Marine pollution may be defined as: '… the introduction by man, directly or indirectly, of substances or energy to the marine environment resulting in such deleterious effect as harm to living resources; hazards to human health; hindrance of marine activities including fishing; impairment of the quality for use of seawater; and reduction of amenities' [1, 2] .
Balkas et al. [3] pointed out that the oceanography of the Black Sea has been relatively well documented. The same, however, cannot be said for documentation of the levels of marine pollution and the regions that are affected by various human activities, especially in coastal areas [3] . Although, the Turkish coastal regions of the Black Sea are relatively poor in the metal releasing industrial activities, mining and agricultural activities on land may be an important source in the delivery of some metal pollutants. The Black Sea receives large quantities of unregulated and uncontrolled fresh water with drawl for irrigation purposes, hydro and thermal power generation and the use of coastal areas for permanent human settlements; shipping; and untreated domestic, industrial and agricultural wastes drain into the sea via the rivers or directly. In spite of this, research on the heavy metal pollution in marine biota of the Black Sea is very limited. Moreover, corresponding data on the pollution state of the Black Sea off Turkey are rare.
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THE STUDY AREA
The Black Sea is the world's largest inland sea and widely perceived to be polluted. Almost one-third of the entire land area of continental Europe drains into it and the Black Sea environment have suffered degradation from the waste from approximately 17 countries (Fig. 1) .
The Black Sea is located between the latitudes 40 0 55' and 46 0 42 ' N and the longitudes 27 0 27' and 41 0 42' E. The Black Sea has historically been one of the most biologically and ecologically productive marine ecosystem in the world.
Evaluation of Urban Sewage Effects to the Turkish Coasts of the Black Sea
In the Black Sea, some cities use the sewerage system directly but most of the small settlement areas used septic tanks. On the other hand, present sewerage systems show also variety such as combined or separate system (Fig 2) . Ordu, Giresun city centres have separate sewerage systems where Sinop, Trabzon and Zonguldak have combined systems but only Samsun city centre have both combined and separate sewerage system [4] .
Many industrial untreated industrial and agricultural wastes drain into the sea. Table 1 shows that annual load of pollutants from Turkish Black Sea coast. Domestic discharge is the greatest source of organic matter discharged into coasts. In Turkey, many towns and cities situated on the coast, however, sewage is discharged untreated. Organic matter is an important nutrient, as it is a source of food for many benthic invertebrates in the marine ecosystem.
For example, Sinop is the smallest city and located on the Southern coasts of the Black Sea. Gökkurt [7] showed that some pollutant loads from Sinop city domestic discharge point to the Black Sea coast (Fig. 3) and Table 2 shows participation of pollutants load from Turkish coast of the Black Sea and especially in Samsun, total load of pollution higher than other cities of Turkish coast of Black Sea ( Table  2) . The calculations were done according to the flow of the discharge 52 litres per second [8] . Some of the parameters are exceeded the "Turkish Environmental Regulations" criteria. In the last decade, the local population in Sinop is about 30000; however the population increases up to 80000 in summer. Thus, untreated domestic wastes and human activity along the coastal zone increase in summer and probably give rise to high pollution.
In Fig. (3) , in Sinop coasts suspended solid matter concentrations is very high respect to Turkish Environmental Regulation, 2004 -General Quality Criteria of Marine. The reason of this situation is estimated that untreated domestic discharges and erosion problem in coastal zone of Sinop peninsula. Sewage discharges are being dumped in many in coastal areas. Changes in the benthic community structure can be largely correlated with the extent of organic enrichment at sewage sludge dumping grounds. Table 3 shows that Turkish coast of Black Sea's data changes.
Metal Toxicity Effects to the Black Sea Ecosystem
Metals are natural constituents of the biosphere. They occur at a wide range of concentrations and a broad array of chemical attributes. Organism absorb heavy metals, essential or not, from the surrounding environment with the potential to accumulate them within their bodies. Certain heavy metals, such as copper and zinc, are essential biological micronutrients. All heavy metals are potential toxins at some concentration, the non -essential metals e.g. mercury, lead and cadmium are particularly toxic at relatively low concentrations. Heavy metals exert toxic effects at some concentration that have metal remnant in their wastes and by non-point source surface runoff [12] . It is well known that non-essential metals are very toxic to animals, so that the metal concentrations are regulated for human health and drinking water [13] .
The pollution levels of the aquatic environment by heavy metals can be estimated by analyzing water, sediments and marine organisms. The levels of heavy metals in marine organisms are often higher than in other constituents of marine environment because their ability to concentrate heavy metals from their habitat and it is important to know the changes in metal levels in marine ecosystem [13] .
Metal concentrations are controlled by some solubility methods of their compounds with the ions ordinarily present in the sea. Some of the heavy metals naturally occurring in the marine environment are essential for normal growth. Thus, these organisms play a key role in the analytical schemes.
Most trace element pollution problems involve metals and rivers appear to be the most important transport mechanisms of heavy metals in the sea. Table 4 shows that annual discharges of heavy metals in rivers and streams resulted from evaluation of inventories in the Black Sea region. The seasonal results of heavy metal concentrations sampling points through the Sinop, Samsun and Ordu cities in the Middle Black Sea Region of Turkey during May 2000-October 2001 (Table 5) .
Kizilirmak and Yesilirmak, the two most important rivers of Black Sea Region, and a lot of big and little industries (food, cement, fertilizer, pesticides, resin, plastic, textile, cigarette manufacturing) exist in the Middle Black Sea Region of Turkey. Most of these factories have no treatment plant and they have potential to create local pollution problem [14] . The two important iron and steel factories of Turkey exist in the western part of the Black Sea region. On the other hand, the eastern part of the Black Sea Region has no important industrial factories, but only hazelnut facilities, floor manufacturing and fish-oil factories. Besides small industrial activities, pulp and paper factory present in this region is one of the important industries. Heavy metals in marine environment causes by especially discharge of industrial pollutants.
The Black Sea has historically been one of the most biological productive regions in the world. According to investigations, these biological speciality losses year by year with the effects of pollution in Black Sea.
Most trace element pollution problems involve metals. Terms of trace elements identified a large group of metallic elements which are present in living organisms in limited amounts. Cadmium, mercury, chrome and lead are metals without any established biological function and include the more important contaminants in aquatic environment [15] .
Anthropogenic activities such as agriculture, mining, industrial processing of ores and the use of metal components has resulted in increased inputs of heavy metals into the sea. Coastal urban centres are also sources large amounts of matter introduced into marine environment.
Marine organisms can be used as monitors to give information on concentrations of heavy metal. In this review these metal concentrations were reviewed in the Turkish coastal of the Black Sea. Table 6 shows the concentration of heavy metals in marine biota collected from Turkish Black Sea coast.
Sinop Peninsula is located on the Southern coasts of the Black Sea. Balkas et al. [3] pointed out that the oceanography of the Black Sea has been relatively well documented. The same, however, cannot be said for documentation of the levels of marine pollution and the regions that are affected by various human activities, especially in coastal areas [3] . According to the available data the heavy metal pollution increased in marine organisms of the Turkish Black Sea coast during the years. The Black Fig. (3) . Organic matter, suspended solid matter, nitrite nitrogen and nitrate nitrogen loads from Sinop city domestic discharge point [7] .
Sea receives large quantities of unregulated and uncontrolled fresh water with drawl for irrigation purposes, hydro and thermal power generation and the use of coastal areas for permanent human settlements; shipping; and untreated domestic, industrial and agricultural wastes drain into the sea via the rivers or directly: In spite of this, research on the heavy metal pollution in marine biota of the Black Sea is very limited. Moreover, corresponding data on the pollution state of the Black Sea off Turkey are rare.
The data presented in Table 6 were compared with the guidelines [45, 46] for heavy metals in fish and shellfish. From the public health point of view, the levels of the metals found in these studies are generally lower than the permitted levels ( Table 7) .
According to Marine General Quality Criteria given in Turkish Environmental Regulation (Table 7) , it was seen that Cd 2+ and Cu 2+ levels generally were exceeded the criterion.
In case of Pb 2+ and Zn 2+ levels they were sometimes exceeded the criterion, while Ni 2+ concentrations were at the desired levels (see Table 5 ).
In the available data of land-based pollution comprising river, stream, shore and harbor were shown to be exposed the heavy metal pollution [14] . (Table 6) 
CONCLUSION
Sustainable development of the Black Sea requires continued international co-operation. Solutions to the Black Sea environmental problems demand that uniform strict rules be adopted by each country. It means that the regulations should also cover those countries which influence the Black Sea environment through the rivers, mainly Danube, Dnieper and Dniester and another land based pollution sources.
Different types of pollutants in domestic and/or industrial discharges have different effects on human health and ecosystems at the point of discharge and in the surrounding environment. This surrounding environment may be very large and may extend beyond international borders. The risks increase proportionally with the quantity of the wastewater and concentration of the pollutant. Turkey is developing countries where industrial and urban developments mostly occur in coastal areas through increased input of wastes impose a further stress on the Turkish coasts of Black Sea.
The application of the agreements requires that each country which has a coast to the Black Sea, concerned creates an environmental policy. Harmonization of legislation and standards, preparation of effluent discharge inventories and mapping of major pollution sources and establishment of water monitoring programmers. These components are stated in the activities of the Black Sea Environmental Programme but the legislative frame for their realization still does not exist in all countries in the region.
